O Introduction. The perturbation procedure consists not only of normal perturbation of geodesic spheres, but also of perturbation of their center, which is used to deal with the kernel of the linearized operator of the perturbation equation. On the other hand, it is crucial to control the magnitude of the center perturbation in order to retain the foliation property. Note that the above mentioned "regularly centered" condition is a natural geometric one, but it appears fairly restrictive. What weaker geometric conditions imply it? Are all foliations by constant mean curvature spheres (or hypersurfaces) which are centered at p (Definition 1.1) automatically regularly centered at p ? We shall treat these problems in a subsequent paper. (The answer to the second question is yes in dimension n = 1 and "almost" yes in dimension n = 2.)
The techniques in this paper can be applied to produce foliations by constant mean curvature spheres on asymptotically flat manifolds of nonzero mass.
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Notation. 0{r
m ) = r m -a smooth function. Throughout the paper we use || || to denote the norm of a vector and the specific norm used in each case should be clear from the context.
Perturbation.
For convenience, we assume M e C°°. We refer to [2] 
)).
One readily checks that ^ r extends smoothly to r = 0 with rf^ 0 = the euclidean metric. Hence H{r, τ, φ) also extends to r = 0. On the other hand, we have (1.3) H(r 9 τ, φ){x) = r the inward mean curvature of
In particular, by (1.1)
which implies on account of (1. Proof. From (1.5) we deduce
). Proof. Consider an arbitrary point XQ e S n . We may assume Xo = (0, ... , 0, 1). Choose a local coordinate system x = x(θ) of S n around XQ with x(0) = XQ , which is normal at XQ w.r.t. the standard metric. Then 
(the dependence on r, τ is suppressed). Let the matrix a(θ) = (aj(θ)) be defined by the relation
Then we have
(1.10)
Note that (1.10) follows from the assumption that x(θ) is normal at x 0 = x(0). Since dεta(θ) = ||g|-Λ Λ g|-||, we also deduce from this assumption that (1.12) 1 < i < n. We shall call a smooth codimension 1 foliation with constant mean curvature leaves a constant mean curvature foliation. we easily deduce that φ*{r) converges to ψo as r goes to zero. By the Intermediate Remark in the proof of Theorem 1.1 we conclude that τ\(r) = τ(r) and φ\{r) = φ{r) for r small enough, provided that p is a nondegenerate critical point of the scalar curvature function. This finishes the proof of the theorem. D
